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10 NPHMENCHHIO ATOMHOR 3HEprh )
B MHPHbIX LEnAX

He noaremur ornawenuin go odHUHANBLHOT CO06WEeHHR Ha Koudepenuyun

B3AUMONEACTBUE TUIYTOHUS C LDYTUMA METAJIIAMY B
CBASN C X PACTIONOXEHIEN B IEPHOJIYECKON CICTEME
D ¥ MEHIEIEEDA

Bousap A.A., KoroGeerckuit C.T., Ifyraituesn B. K.,
Meibmxosa T.C., YeGorapes H. T,

PasButue arTommoO} OHePreTUKU CREJANO0 HEOOXOLMMNM IIUPOKO
VI3YYEHNEe OCHOBHLY MAT epUaJiOB aTOMHHX PEaKTODPOB ¥ TIpes)e BCero
ANEPHOI'0 I'ODOYErO-yYpaHa, IUIYTOHMA U ux CIlIaBOB,

lo oxnoMy 3 ocHoBEEX ANEDHHX MaT epHanoB -~ Y[AHY OMyGIuKo-

BAHO 3BHAUMTENLHO® KOJIMYECTB 0 MCCIENOSaHMi, U0 INTYTOHUD X€ KONH-
UECTBO ONyOJMKOBAHKNX pAGOT elie HeBENMKO X OCHOBHHE 3aKOHOMED= B

HOCTH €ro NOBeNeHMA FIDH B3aMMOTeHCTRAM o ADYTUMN HeTanjaMyl 0C- ]
TanICA elle HeTOCTATOUHO OCBEUECHHHMM B JIUTepaType.

B Loknaze aBTODH CTABAT CBOEH BLavyei N3JT0EUTP HEKOTOPHE
SAK0HOMEDIIOCTH, yCTAHOBICHHHE NpH U3YUEHUN B3aMMOXEHCTBUA ILIYTO-
HYMA C Da3NMYHHMA MeTaJinaMu,

XapaxTep B3aMMOJKeHCTBY g Iy TOHMA C XDYTUMH CJIEMEHTAMY B :
SHAYUTEJLHO) CTENeHM OINpex enfeTcd ero CTPYKTYpO# M OCHOBHHMMU (u-— e
SUKO-XMMIUECKIMH CBOJCTBAMH, cgmecmemo OTIMYHHMYM 0T CTDYKTYDH
H CBOJICTB OCHYHHX METalloB /1y2,8/4

Ina usyvyenus Bmugang JCTUDY DIUX BAEMEHTOB HA CBOMCTBA MAy-
TOHKA OOJNbIIOE SHAYEHME UMEeT 3HAHMe JMarpamM CoCTOFHMA CILJIABOB
OAYTOHUA ¢ JDPYTIMY SJECHMEHTAMH.

Beuay HeBO3MOXHOCTH B KPATKOM JOKJaZe JaTh IIONHHA aHaJIU3

X8paKTepa B3AMMOZEHCTBMA IUIYTOHMA CO BCEMM BaeMEHTAMM nepuoguye—
25 YEAR RE-REVIEW|
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CKO}t CECTEMY HuXe CYyJXyT PacCMOTpeHH XapaxrepHHE TNDUMEDH B3aMMO0-
Ie#CTBAS M HEKOTODHE THIMYHHE IMAIDaMMH COCTORHMA,

CrnjaBd ¢ MeranjaMu 1 rpynmu

‘e

C WeNoUHHMM MeTallaMi TIVTOHUE B TBEpDXOM COCTOAHUM HE BBAUMO-
IelicTByeT, OTH ONEMEHTH SBIANTCA AKTUBHHMY BOCC TAHOBUTENAMH G0JNb-
MUHCTBA COEIMHEHMU} ILIYyTOHNA,

C Mexpp U e€ aHanoraMu nAyTOHUR odpasyer DAL COoeXMEeHMHA:
PuCu2 y PuCuy n PuCu o (cMotadn.I). Jnerpama cOCTOAHNA
INyTOHMt~MeIb MpexcTaBneKa Ha puc.I.

Cnnasn ¢ mertanyaMmy [I ToYIIH.

3 menoyHO~3eMeJbHHX SJEMEHTOB 9TO}{ IpyIMH NIYyTOEM{ odpasyer
XNMMYECKNEe COENMHEHMA ¢ OepuljueM ¥ MATHUEM, C OCTaAJIbHHMY DSJIeMEH-
TAMX B TBEDLOM COCTOHHUK NIYTOHAX He B3aMMOJefCTBYET.

Ha puc.2 npuselera IMarpamMa COCTOAHKA INY TOHMA~Jepuinuit, B
BTOJ CHMCT eMe CyuecTBYye: OLHG XHMMYECKOe COeIUHEHHe cocTasa

puBe{, ofmmrapiee KyOfueckod CTPYyKTYpol THIa NaZng ¢ ne-
puozoM pemwerkd a = 10,274 A, TemmepaTypa NIaBI€HUd COEIMHEHUA ORO—
no 1700°¢C,

CnnaBH MAYTOEME - Gepusinvif o0rajnalT HefTDOHHHM MK3Jy4eHUEM,
MaKCHMaJIbHAA MHTEHCMBHOCTH KOTODOT( COCTABIAET 67.IO6 H/Er/Cex.

C LMHKOM M ero aHaJoraMmy NIYTOHMY o6pasyeT DAX XIMUYeEeCKUX
COeJUHEeHMUH,

ar 2702

CrnnaBy ¢ 92xaemeHTamy Il rpynnu

C sxmeMeHTaMy [ rpynny nuyToHH¥ o0pa3yer 00JIACTH TBEDAHX DACT— S
BOpOB Ha ocHoze & u & =~ $a3, OpPUYEM DACTB OPAMOC Th DBJIEMEHTOB
3aBUCAT OT NMODIJKOBOr0 HOMEpa , MBMEHAACEH, HampuMmep, I1d & ~dasu
ot 13,6 % (ar.) B cueTeMe LIYTOHMA - axoMmuumit Xo 3 % (aT.) B cH-
CTeMe MIYTOHXR - Tanank.

MpuMepoM B3ayMONENCTBMA IUYTOHMA C dNeMeHTE&MM Il I'pymmH Mo-
%eT CIYEMT CUCTEMa NIyTORMy-aioMuumit (puc.3). Srta cucTeMa xapak-—
TEPUBYETC g HANMUMEM 5-TV XAMUYECKMX COexuHemmt - Puz Al
Putl s Pully, Pulbly, Pully , cTpyxrypa yKasaHHHX COeXi-
Henulff I p rpeyena B Tadnuue L.

N Cnnasy B cocTosuuu & ~PasH JNETKO qmncupymcs TP KOMHAT-
- BO% TeMTESPATYDS. [ID¥ TEMIepaType OKOJO 175% o -ha 38 HCMHTHBALT =
OYeHb BAJO MLYWME 3BTexTOMRHHY paclal ¢ —- f +*PuzAl
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Ilpy xoumarHo# TemnepaType PABHOBECHOMY COCTOSHMID D&CNABUMXCS
CIUIaB0OB OTBeYaeT CTIDYKIype &K+ Pu A
/4 - (asa IIYTOHMA cNOCOGHE DACTBOLATH HE$ONLIMe KONW;eCcTBa

AJDMIHMA ¥ MOXET OHTh 3adURCHDODAHA 3aKalKkol,

(niasy MIYTOHMA C AlDMMHUEM ABAADTCA CAaCHMM U3JyyaTeNaMu
HelTpOHOB.,

C oyemedTaMu I rpymnu ~ mHIMeM u Ta.lJINEM, XapakTepusy DLy M~
Cf BHAUMTEILHO CONBUMM &TOMHHM DAXUYCOM, YeM aJDOMIHM}, KOAMYECT—
BO XMMAY©CEMX COeNMHEHU] yMeHbmaeTcsd, Kaxmui U3 DTUX DIEeMEHTOB
ofpasyeT 10 2 XMWY ECKMX COeJHHEHMA COCTaBa PuzIn , Pu Inz u
pusTl s PuTls o XapakTepHO, YTO BCE€ 00pasynmuecsd COSEMHEHUS
CO CTOPOHH NAyTOHMA Tuma Pu z X N0 CYymecTBy ABIADTCA UBOCTPYK-
Typanun (coemunenve Lus Al OTIMYaeTCA JNULG Hefonbuo#t Terpa-
TOHAJILHOCTHD NpM TOM X€ XapaKTepe DAcION0XeHMA aTOMOB B DemeTKe),
CoernieHns Be €O CTODPOHH JpyIux saeMeHToB Ttmna Ly X 3 mMepr
DasIMYHy® KPUCTANNMYECEYD CTPYRIYPY, WTO MOXHO OCBACHNTH BJMA-
Hiex 0COGEEHOCTe! CTDOEHME KAXJOr0 M3 DTUX JETHDYDIMX SIEMEHTOB.

ConaBe ¢ Metannaxy IV rpynmu

C oieueHTaME UeTBPPTO! IDYNNH - KDEMHUEM, I €DMAHMEM, OJOBOM
¥ CBUHIIOM MIyTOHKY 00pasyeT DAX XUMMYECKUX COSIMHeNuM, AHAJNOTUY-
HO B3aUMOJENCTB UMD TJYTOHUA ¢ DiemenTaMy Il PpymmH cnocoSHOCTE K
O6pa3oBaHU) XMMUYECKUX COeIMHEHM) MOHMEGETCH C YBeIMYEGHHEM &TOM~
HOr0 HOMEDa 2JIeMEHTOB. Jia NMpuMepa Ha DUC.4 NpUBeEJeHA CHCEEMA
crnasos Py - PE .

B aTOf cucreme UMeRTCA Ba COPNUHEHHH, OFHO 43 KOTODHX, COOT-
BercTBybmee dopuyre PuPbs , mocrarouso ycrofuus 0, & BTOpOE coe=-
ZMHEHNE , JieRallee B MHTepBaie KOHUeHTpaumt 30-50 (ar,) %P6 ,He-
YCTO#uMBO B aTMOCPEDHHX yCIoBMAX, O CHNN&BAX C NepexOZHHMM 3ieMefi-
Tamy IY rpynnu, cM.ngnee,

CnjaBH ¢ MeTajiyaMy ¥ IDVIIH

I3 2JeMeHTOB ¥ TIDyNIH U3yUeHO B3aUMOIEHCTBH e INyTOHUA C BUC-
Mmyrou, Juarpamma cocroguus Py~ B NpUBELEHa Ha DHC,S.

CnjaBy C_Me TalnaMu [TEPEeXOoNHEYX TpyIin

C mepexommum onementamu IV rpynme Ji , 2y, Hf uny-
TOHMI 00pasyeT TBEPAHE DACIBODH Ha OCHOBE DemeTox & 1 4 -pas.
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pumiie poir B3aumozecTsua MIyTouua G 9TUMU DIEMCHTELU MOKET CJIy-
HKATH CHCTEME MIYTOHMA — wupKOHuH. He puc.6 npuseiens nusrpomus
coctosmma LU - Zz 3 UHTEDBaNe KOHUeHTpauuht or O xzo IOk
(arommix) Zz . llexgy & u & ~ha30if MIYyTOHUA M IUPKHO~
HUEM CyUecTBYyNT OCI8CTH TBEPZBIX PACTBOPOB.

B unrepsane wosueHTpsumit 12,1 - 20,6 (av.) %  wupicoHus
S ~pasa npu TeMIepaType Huke 350°C ucrmTHBAET IPGBUBLEHMUE B HO~
ByO (§a3y cO CHOMHOM KpucrammmueCxoil cTpyKTypoli. T8 (asa coor-~
peTcTByer cocrasy PuUgZz 3 oGusmaer poMGMYECKOil PewEeTHOK C ne-
puoznamu 8=10.39 ¥, B=10,44 8, ¢c= II,I8 8. Kommuecrso o pmynn~
HBIX eZIMHML Ha OZHY DJIEMEHTapHYylh Aueilxy 8, peHTreHorpajuuecras
MIOTHOCTE 16,7 I‘/CMB. da3a pQGZz 00J8718€T 00MACTh I OMOI'€HHOC—
i oT 12,1 zmo0 20,6 (aT.) %. B ciy4ae yCKODEHHODO OXNaXIEHUA CIIa—
BOB C 3,9 - 22,9 (or.) % mpxonng u3 o6aacty J - (asu 06paso-
BaHUe pué.z'.’z NOZ8BIACTCH U NP KOMHATHOA TemmepaType (QuKcuUpyer-~
ca cocrogne d -(asn. lpu cogepxauunm Menee 12,1 (ar.) % ump-
Korna ¢ —(e3a NMPeTeprneBseT OUEHB BAJO vmyumﬁ 9BTEKTOUT HEIA pac—
nas & = ¥ +PugZe .

Ilpn CoepXaHUM UMPHOHMA Gonee 21% (ar.), d -pasa Tomxe
npeTepnesaeT BEJO MAVuU 9BTEKTOMZHH#t pacmax 6'——-/0:,462:,«,04422
CoexuHeHue puth 00NazaeT PeKCcarOHanbHO| peweTKot ¢ mepuo-
namMu 8=5,060.0,002 R. C=3,I119 R, 278 pasa ycroiiuuBs o TEMmepa-
rypu 450°C.

PBCTBOPIAMOCTB UMPKOHUR B o —(@3e MIYyTOHUA COCTABIAET OKO-
16 6.3 (ar.) 7 dra (asa MOXeT OHTH 30(UKCHDABEHA NPU KOMHATHO! TemM—
nepaType 38 KAIKOM

[Ipn B3ammozeiicTBMM ¢ dIeMenTamy Y-YII Tpynm mepexozHHX MeTsn—
JOB B OtIuuMe OT 3jeMeHTOoB LY rpynmH nayToHuit He ofpasyeT 3HIUM~
TEeNbHHX 0078CTell TBepAbHX PacTBOYOB U NMPOABAAET CMOCOGHOCTEL K 06pa—
30BOHUN MHTEPMETININYECKNX (23, KOJIMIECTBO KOTODHX BO3PAECTaeT M0
Mepe YBEIMYEHUS MOPAKKOBO[O HOMEPa 3JEeMEHTa B NOHHOM nepuoze.lsk,
HanpuMep, B UETBEPTOM [E€pHOZEe C BAHAZMEM ¥ XPOMOM [UIyTOHUHA HE 06—
pPasyeT UHTEPMETaJJIMYECKUX COEZUHEHMM, ¢ MapraHueM Xe ¥ BJeMeHTg-
MY KeJe3HO# rpymmk OH 00pa3yeT Pz MHTEPMETalIuuecKux $as3, uuciao
KOTOpHX BO3DPACTAET of OAHOrO y MapIr'oHUA@ 70 NMATH Y HUKeNd. Ha puc,

7 u 8 npuBEZEHH ZMATDPAMMH COGTOSHMA MIYTOHUA C XPOMOM ¥ Xemesou™

%) ONyOIMKOBOHHAS AWSIPIMMA cocToAmmA  Pu -Ffe /4
[IOJHOCThl COBIAZAET C AMArpaMMoit cocTofHuA, nocTpoexHoft B CCCPR.,
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CniaBH MIYyTOHMA-XPOM JART MPOCTYN IMATDaMMy COCTOAHMS DBTEK-
THYECKOTO TUMA C TOYKOM HBTEKTMKM Npu Temrepartype 615°C n xomment-
pammu xpoMa Menee 2,2 (aT.) % .

B cucreme crnaBos P - F@  uMenTcA XBA UHTEDMETAIINUEC—
kux coefunenns - PusFe u PuFe, . Co CTOPOHH TUIyTOHUS HACMD-
ZaeTcs pacTBODMMOCTH xene3a B & u - (azax,

C MapraiueMm u s1eMEHTaMy XeJe3HOJ IDYNNH Iy TOHMA odpasyer
UHTEpMeTaNNNyeckue coermHenus tuna Pu Xz , odpasywumecs us
KUIKOT'O COCTOAHMA, Kpome dasn Pu Mi, . OcrambHue coeluHerns oG-
pagypbTcd M0 NMepUTERTUYECKUM DeakImaM, uckinyaa Pu NVis , napnee
Ha XAarpaMme OTKDHTHI MAKCUMYM. AHAQJOUMYHHE 3aKOHOMEDHOCTH HaGJID-
XabICA ¥ B CIyyae B3amMOXEeNCTBMA IUIYTOHMA C NEPEeXOXHUMU MeTasJaMH
Y n Y1 nepuoze. Hanpuuep, ¢ Iepex OXHHMY BieMeHTaMu Y nepuoLa~-Hu—
odueM ¥ MOJAMGLEHOM IIYTOHUH Taxxe He o0pas3yeT MHTepMeTaJJINYEeCKNX
COeIMHEHMA, B TO BPEMA K&k C IOCJEIyDIMMK DJIEMEHTaMi, B YaCTHOC-
TH C DyTeHueM, 06pasynTCHd MHTEDMETaJUIMyecKue (asH.,

Ra puc,9 npusenena IuarpaMMe COCTOAHEA CIIABOB IUTYTOHUM-MO~
méreH. Ha puc.IO npusezeHa IuarpamMa COCTOSHMS MIYTOHUS C OTHMM
M3 NEePEeXOIHHX 9JIeMeHTOB MECTOr'0 ICPUONA-OCMUAEM,

Inarpamva Pu-0s B mpuBele HHOH 00nacTH KOHNEHTpaLMi Xapak-
TepU3yeTIC 4 HaNTNYUeM pafia COeIMHEHMf: Tpex NPOMCEYTOYHHX (a3 nepe-
MEHHOTO cocrara h , @ , q' U IBYX fa3, OTBEYaDNUX CTOXHO=
ueTpHuecraMy cocraBy PusOszu Pu Osp . Ocumit oGnajaer samer~
HOt paCTBODMMOC Thb - 10 6,8 (aT.) % -~ B € -(ase MIyTOHMA.
PacTBOpMMOCTE B § ~-ade oueHeHa okono 0,3 % U B Y y By K -
venee 0,24 %, ComocTaBnfd pacTBOPMMOCTH B IIYTOHKK OCMMA I Lpyrux
9NeMEHTOB VIl IDYNNH, MOEHO BUIETH GOJNBUYD DaCTBODMMOCTS nepexox-
HHX 9MeMEeHTOB YI nepmoja MO CPaBHEHUD C NEDEXOLHHMU BjieMenTamu 1Y
nepuosa. OTO MOXHO OGBACHMTD YMEHBUEHNMEM DASHMOH B BEAWYUHE ATO0M-
HHX DAXMyCcOB ITHMX DIEMEHTOB IO CPABHEHMD C INIYTOHUEM,

CnraBe ¢ MeTaJlJaMy AETHHUIHONX IDYNOH-TODMEM M YDAHOM.

C oTuMM BMEeMeHTaMM aRTMHMIHOM TDYNNH IUIYTOHM} o6pasyer o6rac-
TH TBEPIHX pacTBOPOB, Taxojt XapakKTep BBaUMOIEHCTBUA HBILETCH clrex-
CIBMEM ONMBKON XUMMYeCKO}t NMDMDOJH BTHX METANJI0B, NPHHALIEHALMX K
rpynne 5 -f - OJIEMEHTOB M OCJafabiyX CXOIHHM CTDOGHUEM BHemHelH
YacTH SJEKTPOHHOT0 oOiara. Ha puc.II nMpueeleHa jguarpamMa cocTOg-
HUA MAYTOHMK-TODUY. B CHCTeMe MMEeTCH OIHO HHTEDMEeTaINKYECROL
-5~
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coexmuenme cocrana Pualh *), 06pasynueecs Mo mepuT eKTHYECK Ol
DPeaxkImy ITpY TeMIle paTy pe 5959¢,

Co CTOPOHH WIYTOHMA 0CPasywTCA 00NACTH TBEPAHX PACTBOPOB Ha OCHO-
se € wu 4 - gas. MakcuuanpHas DacTBOPMMOCT: B € - (ase
cocraBaser 5,6 % (ar.) Fh , as & gase - 3,34 (ar,)Th .
[Ipn Temmne parype ~ 3000 &' - ¢a3a MCINTHBAET 9BTEKTONIHHA pac-
nar d'-— d+PuyTh ., B criasax, coxepxauux GoJee JIBYyX NpOIeH-
TO0B TOpMA, d - gasa crnocoGua urkcUpoBaThCA NPU KOMHATHOW TeMe-
parype. Co CTODOHH TOpUA OCDPA3YDTC A BHAUMTENLHHE O0GJNACTH TBEDIHX
pacTBOpoB Ha ocHOBe & U B - Topud., Ilpy TeMIepaTYpPe OKOJIO
600°C/S~(11a:3a TOPNS UCIHTHBAET 3BT EKTOMIHHE (XMC TeKTOMIHEI) pac-
nax B —w= PynTh +dTh Hoasﬂnmaacx B JUTEpaType Iuarpamma co-
croguus Py - Th  Yorzpoxa 4 B OCHOBHHX yeprax MO0LoGHa,, 01—
Haxo, B OTO} ZuarpamMe OTCYTCTBYDT OCJACTh PACTB OPUMOCTY Iy TO-
HUS B B =(ase TOpHA M 00/1aCTH, CBABAHHHE C IPEeBpalleHNAMI
§ == ¥ - Pp>X nnyrouns, IMeeTcs TaxEe HEEOTODOE OTIMYME B HH-
TepBalaX pacTBOPUMOCTE MIyTonus 5 o - Topum.

lpn BsauMOmeXCTBMM INYTOHUS C YPaHOM, MMEDM.d GoNee GIU3KOE

no cpapHeHup ¢ T A CTPOEHNE aTOMa U MEHbIlee OTNMYKEe B BEJIUYU-
He aTOMHOTO paguyca, BOZHMKADT WMPOKMEe 061acTH TBEDINX DAcTBOpOB
KaK Ha OC HOBe MOIMQUKalM}t IIYTOHMA M ypaHa, TaK ¥ Ha OCHOBE HO-
BHX (¢a3. Hak BuxHo u3 guarpamun (puc.I2) &€ - ¢asa miyToHnsa u
§ -0asa ypaia, 0GR 3yDT HENPEDHBHHI DHJ TBEPIHX DACTEODOB. B
00nacTH BHCOKMX TeMIeparyp B MHTepBaJie KOHueHrpaumi 2-70 & U
o6pasyeTcsa TBEpAUit pacTBOp Ha ocHoBe X' - $asH cO CIORHOM
KDUCTa ITMYECKO! CTDPYKTYpoite IIpM KOMHATHON TeMmepalype UMEeTCH WUH-
pokas odmacts ( 25-80 4 W ) TBepmux pacrgopos Ha ocHose B’ —da=
3H, 00JaJ apueff TeTparOHAIBHOU peleTKOl *&) o nepuoxamu a=10,73 A,

%) ITo panuuM /5/ KoddenGepu u Yonzpor dasa Pu af A  oGna-
ZaeT yCHOBHO pOMOMuECKO) pemeTkolt ¢ mepuoxamu a= 9,820, B=8,I64,
c=6,68IA ¢ = I4,0 I‘/CMB. Pacyer peHTreHorpamM, IpOBELEHHHN B
CCCP, He nNOLTBEDIUJ YKa3aHHHE JAHHHE.

%) ,
Oo gauuEM /5/ /3 - ¢asa ( 10 0603HAYEHNAM AMEDUKAH-
CKUX aBTOPOB JK3eTa - fa3a ) 006718586T KyOUU €CKOYt CTPYKTY -~
poit.

-6 -
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C= 10,44 R, c 06 8TOMBMM Ha OZHY BJEWEHTAPHY sueiixy. Pewrreno-
rpafuyecian MI0THOCTE 3T0f (pasu I8,5 r/em® (mpu coxepHaHmm ypa-
Ha 20%) o

Cnuasi, cozepxauwme 20 IP ypsHa, npnm OXJIaKIeHMM [POXOLAT yYe—
pes 06IaCTh TBEPAOrO PaCTBOPS HA OCHOBE A —(hasd miayToHug. [Ipu
KOMHATHO TeMIepaType PaBHOBECHOMY COCTOSHMI0 CILISBOB COZEPHa UMK
10 25h ypaHa COOTBETGTBYET CTLYKTYPE o + pl

‘Pocrropmocts ypaua 38 ol ~(ase muyroHus Menee b,

da3u fb' u /‘b ~ [IYTOHUS B CMJI8BaX A0 25% ypaHa 9GN8L3nT Brl-
COi0ff CrIOCOGHOCTDBY (QUKCUPOBATHCH MDY KOMHBTHOM TemnepaType iaxe
Mpy BECBiMa MEAJNEHHOM OXJawzeHuu. [IpU OXJMaWIEeHUU CIISBOB ¢ 9=-17%
ypeia [0 KOMHETHOH TeMnepaTypH GTPyKTypa UX COOTBETCTBYET S ~e-
3€ MIYTOHUA,

X! ~a38 1 TBEpPAHi PICTBOP HA 0CHOBE j:; —(Pa3p ypaia Mo~
IyT OUTE 3afMKCUPOBSHE MPU KOMHATHON TEMIEPBTyYpe MyTeM 38KIIKM.

B 38ximyenue ciaenyer OTMETUTb, YTO CIUIABH H3 OCHOBE MIYTOHUA
M3YueHH HE Xy®K& UEM CII8BH CGONBUUNHCTBE OCHOBHHX TEXHUUECCKMX UETaN-
JOB,

HacTommit 70187 COCTABAEH HA OCHOBAHMI LiaTEPUOICB 8BTOPOB,
8 T9K e CcoTpyzEuKOB Baroosoi B.ll., Wsanosa 0.C  CuoTpumixoro I'.C.,
Cmorpuuxoid £E.C. u 7p.
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